Searching P AJ 



1/1 ^-v 



PATENT ABSTRACTS OF JAPAN 



(H)Publication number : 2001-048994 
(43)Date of publication of application : 20.02.2001 



(51)lnt.CI. 



C08J 5/18 
B32B 9/00 
C08J 7/04 
C08L 23/10 
C08L 29/04 



(21 Application number : 11-227390 
(22)Date of filing : 11.08.1999 



(71 Applicant : TOR AY IND INC 



(72)lnventor : HARADA YUTAKA 
TANAKA SHIGERU 
NAGAI ITSUO 



(54) GAS BARRIER FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a gas barrier film having gas barrier properties and 
transparency at a low humidity and a high humidity. 

SOLUTION: This gas barrier film is a film obtained by forming a coating film comprising inorganic 
laminar particles and a water-soluble polymer as main constituent components and having d (\x 
m) coating film thickness on at least one side of a thermoplastic resin base. The number of 
surface projections of the thermoplastic resin base having height He (jj,m) in a range satisfying 
the formula Hc>d-0.1 is <2,000/fnm2. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 
[Claim (s)] 

[Claim 1]The number of a surface projection of the height He (micrometer) within the limits 
which are the films in which the paint film of paint film thickness [ which makes a main 
constituent an inorganic tabular particle and a water soluble polymer on one side ] d 
(micrometer) of a thermoplastics base material was formed, at least, and satisfy following the (1 ) 
type of this thermoplastics base material is 2 2000 pieces/fnm. Gas barrier film characterized by 
being the following. 
Hc>d -0.1 (1) 

[Claim 2] The gas barrier film according to claim 1 characterized by for center line average-of- 
roughness-tieight Ra of the front face of a thermoplastics base material being 0.01 micrometers 
or more, and the maximum granularity Rt being 0.15 micrometers or more. 
[Claim 3] The gas barrier film according to claim 1 or 2 characterized by a thermoplastics base 
material consisting of polypropylene. 

[Claim 4] The gas barrier film according to claim 1 to 3 characterized by a water soluble polymer 
being a polyvinyl alcohol system polymer or its derivative. 

[Claim 5] The gas barrier film according to claim 1 to 4 characterized by the paint film thickness 
of a paint film being less than 1.5 micrometers. 



[Translation done.] 



http://toww4.ipdl.ncipi.go Jp/cgi-bin / 4ranj^eb - cgi_ejje?u=http%3A%2F92Fwww4.ipdl.... 2004/1 0/08 



1/8 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the gas barrier film excellent in the high gas 
barrier property and the transparency under low humidity and high humidity in more detail about 
a gas barrier film. 
[0002] 

[Description of the Prior Art] In the package fields, such as food and a chemical, if there is 
invasion of the oxygen from the open air etc., since a mothball will be impossible with 
deterioration of contents, development of a film with the gas barrier property which can prevent 
mixing of the open air is performed. 

[0003] polymer Engineering and — According to Science, 20 volumes, No. 22, and 1543-1546 
pages (December, 1986), there are a polyvinylidene chloride, a polyacrylonitrile, polyvinyl alcohol, 
etc. as a gas barrier property film developed conventionally. However, since a polyvinylidene 
chloride contains a chlorine atom and the polyacrylonitrile contains -CN radical, the problem 
over an environment has arisen in recent years in the case of abandonment. Moreover, since 
polyvinyl alcohol contains - OH radical, the humidity dependency of gas barrier property will be 
large, and gas barrier property will fall remarkably in high humidity. In the ethylene-vinylalcohol 
copolymer which improved the humidity dependency of polyvinyl alcohol, it cannot be said that 
the gas barrier property in high humidity is still enough. 

[0004] On the other hand, the film which vapor-deposited inorganic substances, such as 
oxidation silicon (J P,53-12953,B etc.) and aluminum oxides (JP,62-179935,A etc.), on the surface 
of the base material is developed. However, the problem of the difficulty of dealing with it as a 
film by an adhesive property with the fault to which cost becomes very high since a vacuum 
evaporationo process joins formation of these films, the lack [ flexibility ] of an inorganic coat, 
and a base material being bad etc. has arisen. 

[0005] Although the films (J P,56-4563,A etc.) which prepared the paint film which becomes a 
base material from a metallic oxide and polyvinyl alcohol as a means to solve these problems are 
developed, about the gas barrier property under high humidity, it is not still satisfying level. 
[0006] Moreover, the films (a J P ,6-931 33,A official report, JP,7-41685,A official report, etc.) 
which have the gas barrier layer which consists of an inorganic stratified compound and a high 
hydrogen bond nature compound are also known. 

[0007] In order to form the above gas barrier layers as a thin paint film at high speed, a ** agent 
needs to be hypoviscosity-ized, but when a wettability surface low base material (for example, 
polypropylene) is used as a thermoplastics base material, in the ** agent of hypoviscosity, many 
thin parts of the film omission of a paint film or thickness occur according to causes — crawling 
under coating becomes easy to happen — and gas barrier property falls. This phenomenon 
appears notably at the time of formation of the thin film in a high speed. Moreover, a paint film 
front face and the transparency which will not rough-**** get worse. 
[0008] 

[Problem(s) to be Solved by the Invention] As a result of this invention persons ' inquiring 
wholeheartedly, it results in a header and this invention that the film omission of the paint film at 
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the time of thin film formation at a high speed can form a uniform gas barrier paint film by 
specifying the projection height'of a thermoplastics base material front face since it originates in 
projection distribution of a base material. 

[0009] That is, the technical problem of this invention is to offer the gas barrier film excellent in 
the high gas barrier property and the transparency under low humidity and high humidity. 
[0010] 

[Means for Solving the Problem] For the gas barrier film apply to this invention in order to attain 
the above-mentioned technical problem, the number of a surface projection of the height He 
(micrometer) within the limits which be the films in which the paint film of paint film thickness 
[ which make a main constituent an inorganic tabular particle and a water soluble polymer on one 
side ] d (micrometer) of a thermoplastics base material be formed, at least, and satisfy following 
the (1) type of this thermoplastics base material be 2 2000 pieces/him. It be characterize by be 
the following. 
Hc>d -0.1 (1) 
[0011] 

[Embodiment of the Invention] Below, this invention is explained with the gestalt of desirable 
operation at a detail. The number of a surface projection of the surface projection height He 
(micrometer) within the limits which satisfy following the (1) type of a thermoplastics base 
material in this invention is 2 2000 pieces/fnm. It is required to be the following. The projection 
number is 2 1500 pieces/fnm preferably.lt is the following. 
Hc>*j -0.1 (1) 

[0012] The projection number is 2 2000 pieces/fnm. If the above thermoplastics base material 
front face is coated with a ** agent, since the projection part is used as a nucleus, crawling of a 
** agent occurs, the film omission of a paint film occurs or a part with thin paint film thickness is 
made, gas barrier property will fall. Moreover, the granularity on the front face of a paint film 
becomes large, and transparency also gets worse. It is this projection number 2000 pieces/mm 2 
In order to make it the following, when polypropylene is used as the approach which does not 
add lubricant at all and the lubricant which is mono dispersion and is hard to condense in a 
thermoplastics base material, for example, thermoplastics, the approach of adding bridge 
formation organic particles, such as a bridge formation polymethylmethacrylate particle and a 
bridge formation polystyrene particle, a bridge formation silicone particle, and a true ball silica to 
a thermoplastics base material etc. is used preferably. 0.01-10 micrometers is 0.02-5 
micrometers still more preferably preferably as mean particle diameter. In addition, mean particle 
diameter is particle diameter for which took the 10000 to 100000 times as many photograph as 
this using the transparency mold microscope etc., and it asked with the number average. 
[0013] Moreover, in this invention, it is more desirable, 0.02 micrometers or more and the 
maximum granularity Rt are desirable, and 0.01 micrometers or more of 0.15 micrometers or 
more of surface roughness Ra of this thermoplastics base material are 0.2 micrometers or more 
more preferably. Ra is the distance of the center line average of roughness height, the crest of 
the max [ Rt ] of a surface roughness curve, and the deepest trough, if Ra is less than 0.01 
micrometers and Rt is less than 0.15 micrometers — the rolling— up nature of the film after the 
time of paint film formation, and formation — bad — becoming — a paint film — it can delete — 
etc. — it generates, and gas barrier property gets worse or transparency gets worse. In addition, 
the detail of Parameters Ra and Rt is shown in Jiro Nara work ("the measuring method and 
appraisal method" (the united engineering center, 1983) of surface roughness) etc. 
[0014] As for the thermoplastics base material in this invention, various kinds of thermoplastics 
films with which it is generally marketed if [ above-mentioned ] the surface projection number is 
within the limits are used. Although not limited especially, as a typical thing Polyolefines, such as 
polyethylene and polypropylene, Polyester, such as polyethylene terephthalate, polybutylene 
terephthalate, polyethylene -2, and 6-naphthalate, Polyamides, such as nylon 6 and Nylon 12, a 
polyvinyl chloride, an ethylene-vinyl acetate copolymer, or its saponification object, Polystyrene, 
a polycarbonate, polysulfone, polyphenylene oxide, These copolymers, such as polyphenylene 
sulfide, aromatic polyamide, polyimide, polyamidoimide, a cellulose, cellulose acetate, a 
polyvinylidene chloride, a polyacrylonitrile, and polyvinyl alcohol, are mentioned. From viewpoints, 
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such as cost performance, transparency, and gas barrier property, polyolefines, such as 
polyester, such as polyethylene terephthalate, polyethylene, and polypropylene, are desirable, 
polyolefines, such as polyethylene and polypropylene, are still more desirable, and especially 
polypropylene is desirable. 

[0015] the case where polypropylene is used as a thermoplastics base material — atomic ratio 
N /C value of the nitrogen and carbon of a paint film side side front face — 0.001 to 0.1 — 
more — desirable — 0.0015 to 0.08 — since adhesion improves especially that it is 0.002-0.05 
preferably, it is desirable. N/C value can be calculated by X-ray photoelectron spectroscopy 
(ESCA). In order to calculate the value of N/C of the film in which the paint film was formed, a 
paint film may be removed by hot water processing, sputtering, etc., and the spectrum on this 
front face of a base material may be measured. Moreover, the presentation distribution to the 
depth direction may be measured using a secondary ion mass spectrometer (SIMS). 
[0016] In order to make N/C value into within the limits of the above, it is attained by performing 
plasma treatment in the inside of rarefied gas to the base material front face in front of the paint 
film stratification under corona discharge treatment or reduced pressure. The ambient 
atmosphere at the time of corona discharge treatment has the desirable mixed gas of nitrogen 
gas (an oxygen density is less than [ 3vol% ]), carbon dioxide gas, or nitrogen/carbon dioxide gas, 
and is still more desirable. [ of the mixed gas (volume ratio = 95 /5 - 50/50) of nitrogen/tarbon 
dioxide gas ] Moreover, plasma treatment is processed, making it shape[ of glow ]-discharge 
towards the front face of a film from the electrode which impressed the high voltage while 
introducing a small amount of argon, helium, carbon dioxide gas, etc. in the container of the 
degree of vacuum of about 10 - 2Pa. At this time, carbon dioxide gas is desirable in respect of a 
treatment effect and economical efficiency. Although processing reinforcement is computed from 
electrical-potential-difference x current/telectrode width-of-face x film travel speed) (W- 
min/fn2), 5-400 are desirable, 10-200 are more desirable, and 20-100 are still more desirable. 
Moreover, it is desirable when it stabilizes gas barrier property that the rate of a heat shrink in 
1 20 degrees C of the film which carried out paint film formation is 1 % or less. 
[0017] As long as the surface projection number is above-mentioned within the limits, the 
inorganic or organic particle may be included in this thermoplastics base material. For example, 
they are bridge formation organic particles, such as talc, a kaolin, a calcium carbonate, titanium 
oxide, a calcium fluoride, lithium fluoride, an alumina, a condensation silica, a true ball silica, a 
barium sulfate, a zirconia, a mica, calcium phosphate, a bridge formation polymethylmethacrylate 
particle, and a bridge formation polystyrene particle, a bridge formation silicone particle, etc. In 
order to make the projection number of the projection height of He into said within the limits, it 
is desirable to use bridge formation organic particles, such as a true ball silica, a bridge formation 
polymethylmethacrylate particle, and a bridge formation polystyrene particle, a bridge formation 
silicone particle, and a true ball silica. 

[0018] Moreover, various kinds of additives may be contained in the thermoplastics base 
material. For example, they are an anti-oxidant, a weathering agent, a thermostabilizer, a 
crystalline-germ agent, an ultraviolet ray absorbent, a coloring agent, an antistatic agent, an 
antiblocking agent, etc. 

[0019] Although any of un-extending, uniaxial stretching, and biaxial stretching are sufficient as 
these thermoplastics base materials, especially its thing by which biaxial stretching was carried 
out from a viewpoint of dimensional stability and a mechanical characteristic is desirable. 
[0020] Furthermore, the transparent thing of these thermoplastics base materials is desirable. 
40%or more has desirable light transmission, and 60%or more is still more desirable. Although 
especially the thickness of a thermoplastics base material is not limited, its 2-1000 micrometers 
are desirable. 

[0021] The water soluble polymer in this invention is a macromolecule in which the dissolution or 
differential powder is completely possible in water in ordinary temperature. For example, a 
polyvinyl alcohol system polymer or its derivative, cull BOCHISHI methyl cellulose, Cellulosics, 
such as hydroxyethyl cellulose, oxidation starch, Starch, such as etherification starch and a 
dextrin, a polyvinyl pyrrolidone, Vinyl system polymers, such as copolymerized polyester 
containing polar groups, such as sulfoisophtharate, polyhydroxyethyl methacrylate, or its 
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copolymer, A functional-groups denaturation polymer, such as a carboxyl group of an acrylic 
giant molecule, an urethane system giant molecule, ether system giant molecules, or these 
various polymers, an amino group, and a methylol radical, etc. is mentioned. It is a polyvinyl 
alcohol system polymer or its derivative preferably, and the polyvinyl alcohol beyond 80 mol % 
and a vinyl alcohol unit are copolymerization polyvinyl alcohol beyond 60 mol %whenever 
[ saponification ] especially preferably. As for the polymerization degree of a polyvinyl alcohol 
system polymer or its derivative, 1500 or less are desirable, 1200 or less are still more desirable, 
and 1000 especially or less are desirable. 

[0022] The inorganic tabular particle in this invention is an inorganic particle which an ultra-thin 
unit crystal layer laps and forms one tabular particle, and swelling and the thing which carries out 
a cleavage are desirable to a solvent. The clay compound which has the bloating tendency to a 
solvent also especially in these is used preferably. The layer which the clay compound with the 
bloating tendency to the solvent in this invention is a clay compound which has coordination, and 
absorption and the property to swell for water between ultra-thin unit crystal layers, and Si4+ 
generally configurates to 02- and constitutes tetrahedron structure, The layer which 
aluminum3+, Mg2+, Fe2+, Fe3+, Li+, etc. configurate to 02- and OH- and constitutes 8 face 
piece structures was joined together and piled up by 1 to 1 or 2 to 1 , and the layer structure 
was constituted, and it may be a natural thing or could be compounded. As a typical thing, a 
montmorillonite, beidellite, saponite, hectorite, a kaolinite, halloysite, a vermiculite, dickite, 
nacrite, antigorite, pyrophyllite, margarite, talc, a TETORASHI lyric mica, a muscovite, phlogopite, 
chlorite, etc. are mentioned. The montmorillonite, the beidellite, hectorite, and saponite which are 
called especially the smectite group are used preferably. Although especially the particle 
diameter of an inorganic tabular particle is not limited, 50nm or more is desirable and lOOnm or 
more is more desirable. 

[0023] Furthermore, in this invention, the cross linking agent may be included in the paint film. A 
mixing ratio is 0.05 - 8 %of the weight preferably 0.01 to 10% of the weight to a paint film 
constituent. Although it will not be limited as a cross linking agent used especially if it has a 
water soluble polymer and reactivity, an epoxy system cross linking agent, an isocyanate system 
cross linking agent, a melamine system cross linking agent, an oxazoline system cross linking 
agent, a silane coupling agent, etc. are used. 

[0024] In this invention, from a viewpoint of gas barrier property, the mixed ratio of an inorganic 
tabular particle /water solubility, or a water-dispersion polymer has desirable within the limits of 
1 /99 - 70/30 at a weight ratio, and its within the limits of 5 /95 - GO/40 is more desirable. 
[0025] Although especially the thickness of this paint film in this invention is not limited, from a 
viewpoint of a gas barrier film, 0.1-5 micrometers is desirable and 0.2-3 micrometers is more 
desirable. 

[0026] Moreover, this invention is a film which uses a main constituent as a paint film for an 
inorganic tabular particle and a water soluble polymer, and a main constituent shows that an 
inorganic tabular particle and a water soluble polymer are 70 %of the weight or more to a paint 
film configuration all component. As long as it is within the limits which does not spoil gas barrier 
property and transparency, various kinds of additives may be included 30 or less %of the weight. 
As these various kinds of additives, they are an antioxidant, a weathering agent, a 
thermostabilizer, lubricant, a crystalline-nucleus agent, an ultraviolet ray absorbent, a coloring 
agent, etc. Moreover, as long as it is extent which does not spoil transparency and gas barrier 
property, the inorganic or organic particle may be contained 20 or less %of the weight. For 
example, they are a calcium carbonate, titanium oxide, oxidization silicon, a calcium fluoride, 
lithium fluoride, an alumina, a barium sulfate, a zirconia, calcium phosphate, a bridge formation 
polystyrene system particle, etc. 

[0027] Furthermore, in order to raise the interactions between tabular particle-polymers, 
between polymers, between tabular particles, etc. when making this paint film form, the metal 
salt more than divalent, a catalyst component, etc. may be added. Since moisture resistance will 
improve if the acetate which has calcium, magnesium, an aluminum element, etc., a sulfate, or a 
nitrate is used, it is desirable. As the amount, it is about 1-10000 ppm to a paint film. 
[0028] In this invention, the layer which consists of a metal and/or a metallic oxide may be 
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prepared on this paint film. 

[0029] Moreover, the support layer by the well-known anchoring agent may be prepared between 
a thermoplastics base material and a paint film if needed. Although especially the thickness of a 
support layer is not limited, the viewpoint of productivity to 0.1 -1 micrometer is desirable. 
[0030] Next, although the typical manufacture approach of the gas barrier film of this invention is 
described, it is not limited below. First, a base material film is produced by the well-known 
approach, the shape of for example, a slit after preparing the resin used as a raw material in the 
case of polypropylene, supplying it to an extruder with various additives, such as lubricant, fusing 
at the temperature of 230-280 degrees C and passing through a barrier filter — it extrudes from 
a mouthpiece. This is twisted around a metal drum, and the shape of a sheet carries out cooling 
solidification, and it considers as an unstretched film. In this case, as for the temperature of the 
metal drum for cooling, it is desirable to consider as 30-70 degrees C, and to crystallize a film. 
Biaxial stretching of this unstretched film is carried out, and it carries out biaxial orientation. A 
biaxial-stretching method or a coincidence biaxial-stretching method can be serially used for the 
extension approach, and it is especially desirable serially in respect of dampproofing. [ of a 
biaxial-stretching method ] Serially, as a biaxial-stretching method, after heating an unstretched 
film in temperature of 115-145 degrees C first, extending four to 7 times to a longitudinal 
direction, leading after cooling and in a tenter type drawing machine, heating in temperature of 
140-165 degrees C and extending 5 to 10 times crosswise, it is obtained by cooling, after 
carrying out relaxation heat treatment at the temperature of 155-170 degrees C. 
[0031] although especially the approach of form a paint film on a thermoplastics base material be 
limit but the extrusion laminate method and a melt coating method may be use , it be the point 
which can carry out a thin film coat at high speed , and it be suitable a gravure coat , a reverse 
coat , a spray coat , a kiss coat , a comma coat , a die coat , a knife coat , the Ayr knife coat , or 
to carry out the meta-ring bar coat of the distributed solution which made various solvents 
distribute the constituent of a paint film . The thermoplastics base material may perform corona 
discharge treatment under the mixed gas of nitrogen/carbon dioxide gas, and other ambient 
atmospheres, plasma treatment under reduced pressure, flame treatment, ultraviolet treatment, 
etc. before spreading among well-known adhesion promotion processing, for example, air, and 
nitrogen gas. Of course, support processing may be performed using well-known support 
processing agents, such as urethane resin, an epoxy resin, and polyethyleneimine. 
[0032] Especially the desiccation approach of a paint film is not limited, but can use a hot 
calender roll contact process, thermal contact processes (air, oil, etc.), the heating method by 
infrared rays, a microwave heating method, etc. It is desirable that desiccation of a paint film is 
performed from a viewpoint of gas barrier property within the limits of 60 degrees C - 160 
degrees C, and it is 3 - 30 seconds preferably for 1 to 60 seconds as time amount of 
desiccation. 

[0033] The ** agent containing the constituent of a paint film has the desirable solution which 
the inorganic tabular particle distributed or swelled in the solvent at homogeneity, and the water 
soluble polymer dissolved or distributed to homogeneity. As a solvent, water or water /lower 
alcohol mixed solution is used. It becomes possible to dry for a short time, if water /lower 
alcohol mixed solution is used. Lower alcohol is an alcoholic compound which has the aliphatic 
series radical of the straight chain of carbon numbers 1-3, or branched chain, for example, a 
methanol, ethanol, n- or ISO-propanol is used preferably. Moreover, as for the mixed ratio of 
water/ower alcohol, 1 00 /0 - 20/80 are desirable at a weight ratio, and 99 /I - 50/50 are still 
more desirable. If a mixed ratio is smaller than 20/80, the dispers ibility in the inside of the 
solvent of a paint film constituent will get worse. 

[0034] Moreover, in order to give the spreading nature to a film, as long as it is within the limits 
by which the stability of a distributed solution is maintained, other water-soluble organic 
compounds may be contained as the 3rd component in the mixed solvent. As the water-soluble 
above-mentioned organic compound, ketones, such as ester, such as ether, such as polyhydric 
alcohol, such as glycol derivatives, such as glycols, such as alcohols, such as a methanol, 
ethanol, n- or ISO-propanol, ethylene glycol, and propylene glycol, methyl cellosolve, 
ethylcellosolve, and n-butyl Cellosolve, a glycerol, and waxes, and dioxane, and ethyl acetate, and 
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a methyl ethyl ketone, are mentioned. Moreover, as for pH of a distributed solution, 2-1 1 are 
desirable from the field of the stability of a solution. 

[0035] Although the approach of mixing with the solution which made homogeneity dissolve 
water solubility or a water-dispersion polymer in a solvent after making a solvent distribute a 
tabular particle to homogeneity although especially the adjustment approach of this ** agent is 
not limited etc. is used effectively, it is desirable that water solubility or the water-dispersion 
polymer, and the tabular particle are distributing to homogeneity extremely in a ** agent. 
[0036] Since especially the inorganic tabular particle may be secondarily condensed in 
dispersion-liquid liquid, after making a solvent distribute a tabular particle, the method of 
performing mechanical compulsive distributed processing using equipments, such as the 
homomixer which shearing force and shearing stress require, a jet agitor, a ball mill, a kneader, a 
sand mill, and 3 rolls, is used preferably. For example, after making water distribute a tabular 
particle to homogeneity by several%of the weight of concentration, a homomixer etc. is used, 
distributed processing is performed, after mixing with the polymer water solution which 
concentration was made to distribute in water several% of the weight at homogeneity, distributed 
processing is performed again, and the method of adding lower alcohol and water and adjusting 
concentration etc. is used preferably. Furthermore, this ** agent may be made to contain a 
cross linking agent, a particle, etc. 

[0037] The [evaluation approach of a property] The evaluation approach of a property used in 
this invention is as follows. 

(1) Gas barrier property ASTM under low humidity According to D-3985, oxygen permeability 
was measured using oxygen transmissometry equipment (modern control company make, OX- 
TRAN 2/20). Measuring conditions are the temperature of 23 degrees C, and 0%of relative 
humidity RH. 

[0038] (2) Oxygen permeability was measured by the gas barrier property above-mentioned 
approach under high humidity. Measuring conditions are the temperature of 23 degrees C, and 
85% of relative humidity RH. 

[0039] (3) According to transparency J IS— K -6714-58, Hayes measured with the SEP-H-2 
system turbidity meter (Japanese precision optical company make) was used. Transparency 
made O and 12%or less O, and made [ 8%or less ] ** and more than it x for 20%or less. 
[0040] (4) Using a paint film thickness transmission electron microscope (the Hitachi, Ltd. make, 
H-300 mold), a film cross section is observed with the acceleration voltage of lOOkV, observe a 
film cross section by ultrathin sectioning, catch the interface, and ask for spreading thickness. 
100,000 times are suitable for a scale factor from 10,000 times. 

[0041] (5) It measured using the three-dimension [ by surface projection number Kosaka 
Laboratory ] detailed profile and form tester (ET-30HK), and the number of the projection height 
beyond (paint film thickness)-0.1micrometer was converted into per unit area, and was 
computed. The Measuring condition is as follows and was made into the value with the average 
of 20 measurement. 

Sensing-pin tip radius : 2-micrometer sensing-pin load : 1 6mg measurement area : 0.3mm two 
cut-offs :0.25mm [0042] (6) It measured by surface roughness Ra and the same approach as 
maximum granularity Rt and considered as the value with the average of 20 measurement. 
[0043] 

[Example] Water /isopropyl alcohol (henceforth, IPA) mixed solvent (weight ratios 95/5) was 
made to distribute a montmorillonite (the Kunimine Industries make, KUNIPIA - G) as an example 
1 inorganic tabular particle, so that it may become 3% of the weight (A liquid). Water /IPA mixed 
solvent (weight ratios 95/5) was made to distribute the polyvinyl alcohol (for it to omit Following 
P VA) of a 98-mol %and a degree of polymerization 500 whenever [ saponification ], as a water 
soluble polymer, so that it may become 3% of the weight (B liquid). A liquid and B liquid were 
mixed to 50/50 by the weight ratio, and the ** agent of 3 % of the weight of solid content 
concentration was prepared. Using the biaxial extension polypropylene film (a surface 
characteristic is shown in Table 1) with a thickness of 20 micrometers which carried out corona 
discharge treatment (inside of carbon dioxide gas /nitrogen mixed gas (volume ratio 83:17), 
processing on-the-strength =60 W-min/m2) as thermoplastics equipments, this ** agent was led 
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to the processing side after spreading and in the hot-air-xirying type dryer in the reverse coating 
machine (a part for 20m/n coating rate), under low tension, it dried for 10 seconds and 120 
degrees C of films were rolled round. The spreading thickness of the obtained film was 0.6 
micrometers. The property of a thermoplastics base material and the obtained film is shown in 
Table 1. The film which is excellent in the gas barrier property under low humidity and high 
humidity and especially transparency was obtained. 

[0044] As an example 2 thermoplastics base material, the film was obtained like the example 1 
using the biaxial extension polypropylene film (a surface characteristic is shown in Table 1) with 
a thickness of 20 micrometers which carried out corona discharge treatment (inside of carbon 
dioxide gas /nitrogen mixed gas (volume ratio 83:17), processing on-the-strength =60 W- 
min/fn2) except having set paint film thickness to 0.5 micrometers. The property of the obtained 
film is shown in Table 1. The film which is excellent in the gas barrier property under low 
humidity and high humidity and transparency was obtained. 

[0045] As an example 3 thermoplastics base material, the film was obtained like the example 1 
using the biaxial extension polypropylene film (a surface characteristic is shown in Table 1) with 
a thickness of 20 micrometers which carried out corona discharge treatment (inside of 
atmospheric air, processing on-the-strength =60 W-min/fa2) except having set paint film 
thickness to 0.5 micrometers. The property of the obtained film is shown in Table 1 . The film 
which is excellent in the gas barrier property under low humidity and high humidity and 
transparency was obtained. 

[0046] The film was obtained like the example 1 except having set paint film thickness to 0.4 
micrometers, using biaxial extension polyester film (a surface characteristic being shown in Table 
1 ) with a thickness of 1 2 micrometers as an example 4 thermoplastics base material. The 
property of the obtained film is shown in Table 1. The film which is excellent in the gas barrier 
property under low humidity and high humidity and transparency was obtained. 
[0047] The sample was obtained like the example 1 except having carried out coating to the 
front face which coated 0.2 micrometers (the Takeda Chemical, Ltd. make, bamboo rack) of 
example 5 polyurethane system anchoring agents, and having set paint film thickness to 0.5 
micrometers. The film which is excellent in the gas barrier property under low humidity and high 
humidity and especially transparency was obtained. 

[0048] As an example 6 thermoplastics base material, the film was obtained like the example 1 
using the biaxial extension polypropylene film (a surface characteristic is shown in Table 1) with 
a thickness of 20 micrometers which carried out corona discharge treatment (inside of 
atmospheric air, processing on-the-strength =60 W-min/fn2) except having set paint film 
thickness to 0.5 micrometers. The property of the obtained film is shown in Table 1 . The film 
which is excellent in the gas barrier property under low humidity and transparency was obtained. 
[0049] Not using the example of comparison 1 tabular particle, the film was obtained like the 
example 1 except having set paint film thickness to 0.5 micrometers. It turned out that gas 
barrier property and transparency are inferior in the film obtained so that clearly from Table 1. 
[0050] Although coating was carried out like the example 1 except having used the biaxial 
extension polypropylene film (a surface characteristic being shown in Table 1) with a thickness 
of 1 7 micrometers which carried out corona discharge treatment (inside of atmospheric air, 
processing on-the-strength =60 W-min/fn2) as an example of comparison 2 thermoplastics base 
material, crawling of a ** agent was not able to form many paint films. 
[0051] Although coating was carried out like the example 1 as an example of comparison 3 
thermoplastics base material using the biaxial extension polypropylene film (a surface 
characteristic is shown in Table 1) with a thickness of 20 micrometers which carried out corona 
discharge treatment (inside of carbon dioxide gas /nitrogen mixed gas (volume ratio 83:17), 
processing on-the-strength =60 W-min/fn2) except having set paint film thickness to 0.5 
micrometers, crawling of a ** agent started and many film omissions of a paint film occurred. It 
turned out that the film obtained so that clearly from Table 1 is inferior to the gas barrier 
property under low humidity, and transparency, and the gas barrier property under high humidity 
is greatly inferior. 
[0052] 
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[Table 2] 
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[0054] 

[Effect of the Invention] It not only excels in the gas barrier property under low humidity, but 
since it excels also in the gas barrier property and transparency under high humidity, it can use 
the film obtained by this invention as reliable wrapping. 



[Translation done.] 



http://Www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje 



2004/10/08 



(19)H*B4MW? (JP) 



a» & m & it & *r ^) 



(ll)ttfffflH&H*4 
#^2001-48994 
(P2001-48994A) 
(43)&BI B ¥/£l3^ 2 320 B (2001, 2. 20) 



(51) Into. 7 
CO 8 J 
B32B 
CO 8 J 
C08L 



5/18 
9/00 
7/04 
23/10 
29/04 



CES 
CEX 



F I 

C 0 8 J 5/18 
B 3 2 B 9/00 
C 0 8 J 7/04 
C0 8L 23/10 

29/04 A 

5 OL (± 7 M) 



CES 

A 

CEXP 



4F 0 0 6 
4F 0 7 1 
4F 1 0 0 
4 J 0 0 2 



(21)fflS#^ 


fcHVl 1-227390 


(71)fflSA 


000003159 










(22)ffigiB 


^ll*8^11B(1999.8.ll) 




XKIB^K B*«^BT 2 T B 2 # 1 ^ 






(72)&H3* 


MS « 








«*i&**M>HWlTBl#H» *H* 








































100091384 



















(54) [fMH©*«fl ^\*'J77^M 



(57) [gfa] 

[MB] (bsot. «aarF"c©^^yrttac«B 

Hc^d-O. 1 



*SM)W3d (am) OtMMtfc? ^l^AT^o 

r. i^»nj^i4«flgStf©TiE ( i ) mm&r zmm 

rttDjgS He (Mm) <DmW%m<Dm$kft 2 00 0 <!/ 
mm 2 &ffir?<!bi>CkZ<®WLf?Zt?X^V77 4^ 

( 1 ) 



1 

Hc^d-O. 1 

111 -3®t>Tn*5{CSetS©**^^»J 77 -f JUA„ 

&R©ttIRJ?£A'l. 5 ym*«t*i 
C £ £ -r 5 . If *W l-v4 0^fto &C§aiS© # 

[0 00 1 ] 20 

'J77 ^ Jl/AtcM-r£*>©T?*£. 
[0 00 2] 

6©«»5ft £©«A#& 4 £ rt£«J©£»«: «fc TSIW 

•5, 30 
[0 00 3] x>^r.TU>y T> K 

^x>X, 20^. 2 2^ 1 543-1 5461 (1 
98 6¥1 2fl) tci^i. «£*cfc«5ia^3nfc^^ 

rtt©aKtti¥te#*:*<, flf&gT-Btfx^yrt*** 4 o 
*KftTLTU*9. *v v=->\>7)\>^~->\><D : m%.®. 
ffi± U fc i u > - tr- ^ T >U 3 - ju^a^tc 
fc^T 4> . BSSfirC'© # % ><• U T tt« $ /c+#£ BS* 

[0004] mitmm (it&Bss 3-12953 

*>BMbr;u 5 ~>i;A (#PB8S6 2 - 1 79 9 

3 5 *&Mm ft £<Dm®m*mt<D%mK.mM Ltcy* 

He Sd-0. 1 

[0 0 1 1 ] 



!f#M 2001-48994 
2 

* T. B«!lBlffltt«KS*f©TIB ( 1 ) ZtemETZWrn 

i*j©iss He (Mm) (mm^momm^ 20001/ 
A„ 

(1 ) 

[0 00 5] CtieOWBH^rW^-ri^RiUr. Stt 

b^st>*# 'j tf- jut H/ 3 - ju#> bttzwm* 

m-ftcV 4 JL-A (!|$^BS5 6-4 56 3-5|&$B^) 

[OOOeiSfc. «6«IBtt{b^1KRW«*«l$^tt'fb 
^»*5)<cS^'jriB*Wt57 -< ;ua (W6 
-9 3 1 3 3-fifB, #^7-4 1 6 85&$P?) bftl 

[0 00 7 ] ±13©J;^&;tfx^U7!l£i«*??g|l^ 
<W*«. ^'J^atru» *nn,»fc*B£. <SttK©^ 

[0 00 8] 

c mv>m®i u £ ^ <t r s mm ] *f6Hj^ B^^st 

[0 00 9] T%b^*^Oil», fSiSSTR^'W 
SST-r©«c^*x ><. >; 7ttRyiittKgnfc*'^ ^ 

[0010] 

«**©d!>*t < £ fc)tE±tcMi«5K^RO'7K?g14lS^ 
^■*3E/c4HllR(iS»i-r4JfeBS»3d (Mm) ©^e* 
BtfLUtc? ^;l/A-C*o-C. «E«lPiai4WBgSt*©TIB 
( 1 ) 35*^J£TS«5Hrt©iS3Hc (Mm)©^ffi^ 
|2©ffi^2 0 0 0fi/mm J C <h*«P»£ 

■r-s*>©*^&s„ 

(i ) 

b, j»njffltt»iai«©TiB ( i ) su*»ar4«iart 



3 

<Digm$imis$ He (um) <omm^<omwfi 200 

HcN-O. 1 
[0012] mm®&W2 0 0 Oi/mm' J£Lh©t(HiJ 

l «3 . $ ©» t ifflJ^^-r * r L * *> tabic 
■tfx>* l )7&&1&T1r&. *fc. ifeBI*ffl©fI3***a 
< «c*)iMI!tt^Sfk-rS. IS?*Eit§<I8&£ 2 0 0 Offi/m 

HHP, JW<-> 'J /7«M?nBttNflRS^(cffAir«^£« 
0. 01-lOwm, $6tcSf*L<W0. 02-5y 
tlOOOO-1 0 0 00 0{g©3?££}gi5U Sfc^iSj 

[0013] S£fc*»w«:*j(,»rB. s^»ojsn4«Jii» 
tt©Slffiffl 3 R a «»* L<(JO. 0 1 u mfeLh, <fc 9 
WSL<«0. 0 2«m«l, «*ffi3R t tt*?* 
0<«0. 15umJJLJL <fc»JWiL,<«0. 2 ym« 
±T? * * . R a «#<l>$g¥*$fl§ S . Rt«»l?ISI 
O&l:<Dih£&M<0&±<D$gmV$>$>. Ra^O. 0 1 
ym*i, &L-<«:Rt#0. 1 5 w m*iS-C*n«. 
^J&3U5ac«&iSlft©:7 -r ;l/A©**ai*)tt*sit< % 

9. iiowf^f^i, ^x^yrtt#.^bL/c 

9, ^ajttA^-ftf^o &*J, A^y-^Ra, Rt© 

&m-k>$-~. 1 98 3) f(c^?htl,^„ 
[0 0 14] 2|c»W«:*J»4!»niaStt«J!B***tt. *ffl 
©^«8ffl«*i±EI5HrtT*ti«. -««: 3 tin* 

3tt&i»#tt»Wttfc©£ur. -•j<yx^u> l #w 
u- K # i J7 , ?b>fU7$i/-F, #y xg=-u>- 

2, 6-t7$l/-hWJi^fJk ^^D>6. 

t-fa>i24tw;r5K, ^'ytgibt'-Jk xg=- 
U £ t* - $ tt ^ © W Mb* . * y * * 

b>. #y*7-7K*-K #yTOU*>. <H'j7x-i/ 

y T 5 K. ^y -fS K, *'J75 K-fS h". -teJUD- 

©**•£■#***# e>ft£. 3xfa7*-7>^, 

14. #*/<y7tt^©g!#>e>. ^'M5 : U>f-|/7$ 

u>&£©*"y tU7 ^ u>, 



(3) ftm 2001-48994 

4 

*»£L>< ttl 5 0 OfS/mm' *tfS-C&£,, 

c 

(1 ) 

# y 7"P f U > £' ©* <) * U 7 y 3 6 tew £ U 
[0015] fltfijaHSHIJJIiStf i It^'J 7^0 t U>!&s 

ffli/»6tii«^cc» % ^ilffly«Bn©^i^©Ji^- 
mtN/cm&O. 001-0. 1. «fc»)«*U<« 
0. 00 1 5-0. 0 8, =f$6C£f£ 0 < WO . 0 02- 
10 0. 0 5r*£itt*H4#fo±T*©"C#*tA>. N/ 
CflK*. Xfi)tS^*S (ESCA) (U,t*li!)4 
CtmS. ^®*BfSU/c7 ^ JbA©N/C©ffl* 

*i*^(ctt. NM^aa-t>^'< » * y > y«s-c&K«ri*s 

l/teaWStffi©*-^ h;^ISl/rfcJ:i>. gfc. 2 
*>Hffl»Wlt (S I MS) 5rffl^TfS$77^© 

[0016] N/c«i^±ia©«gffli*ii-rs(cii. mm 

■JBJSJMtr©»*f *ffitc =i a ^temMS4> 5 I » tt«ETK: 
*il^T#^^cj3T-©7''7Xvteffl ; lrJSTC tTjgfiSS 
20 ft*. aPtiKSJQIIIOil^l^f^^ (KSR?g)K 

#3 v o i mwt) . &mtiz.<b2>Mimm/m.m#x 

©»£*/;***»* I, <. ffift/Jfc»#*©ffl^#x («c 
«tb=9 5/5-5 0/5 0) *5$etC»S Lt,>„ S 

fc. v'^x-vi&mx. io- ! p aiis©s^a©s^rt^c 

e.ffimE^EPflPL/fc^@^67 ^ ;l/A©*B{C(filti-C ^ 
fI^tt©*-C^^*^.^S b^. ^a?SIKtt. §Ex 

mm./ mwsxy ^jua^tjSS) (w • m i n/m 
30 o *>«E>ftcm-rs#. 5-4oow$u<, 10-2 

OOWOWSK, 2 0-1 0 0#3e>(C£f£ t/H. 
£/c. ^Jf5jSL/c>- ^;UA©1 2 0 'CCCteW^^JRiffl 

[0017] S^nJffi^fliSMtCB, 

a. K-(b9 1 ^>, 7 -^ib*;UV7A. 7 Wb'J^A, 
T^sy*. U*~>'7*. *^>y*. gM^yjA, V 
40 ;bn-r, v-r*. U>^*ju->^a, HSfttfy^jU 
^ ^ ^ y u - h sk^. n?^^ 'j^fi/ >&^©ss«w 

affo^iwii^, *»5^ y a - y 

[0018] ^fc^^J^tt«Bia«lc«. S®©3S»Di9J 

so jw. -Juv^mstftrnmbh, 



c 

5 

[0019] cftfc©jK5jsatt«i!iStttt. - 

[0 02 0 ] 3 £fc % ctifc©afcpJfflte1»J|5B«H:. 3 

»*©/?;* B, !&{C|®£Sttft(,>#2-l OOOym* 
if 2 U>. 

[0 02 1 ] *^K*sli*&;fcftttft#?-&i2. fSf 

^-fejun-x^io-fe^P-xif^ft. ffifb"CA,.&A,. 
x—f-)litVA,&A,< t-'** h >; >&£©TA,-&/UR> 
# 'J fc*-Jlb*P y F>. *.M* 4 V7 £;t^^©ffitt» 

$ i"J u- h $?c«^©*S^(*& £©£*.=■ ;Wiiffi-£ 

itS^fe 6 t Hi C ft 6 ©&gfi£{*© *MU iK* ->ju« > 
7 5^1, ^ p - <ir&tB»£tt»£f*fc 

1- fbtiz. $?*o< «#y tr-;wr;up-^?RS^i** 
fc«*©BtW*-c*0. #ic*fi: L< Btt/UbJK8 0* 

1 5 0 0felT**»*O<. 120 0ttT#£ 

i o o ojyT*wc#*i/C>. 
[0 02 2 ] ^^tctewsnswstttt^iisaw©* 

JS-k Al u , Mgr 2 \ Fe", Fe". L i 'f 

2 - a <tcxo h- (c^Lriett u 8 w&M&zmm-? sn 

<h#, 1 *t 1 *-5l>«2>et 1 t?*S-&U8t*S^o-CJS:K 
k 7^5^ k 7>?35^ h, 

-?-~rt=7 ■< k ^u^, f- h7->'j y •>{?-?■< ft > as 
gf£P¥Bti-ct>-s*>*y ptM k ^f7^, 

TO ^©fi^-S «: H5e 3 n & t 5 0 n m J£LL# 



4) ^20 0 1 -48994 

6 

[0 02 3] $ 6Ck #«l5irtt&IRit»«:S5ttS , J*^ 
-1011%, Sf$L<B0. 0 5-8fi%TM. 

-r£&©-c*nBt < x^+^se 
[0024] *^tcfciir«*f y rttoabS* 1 

-£tb*B> fiStbT- 1/9 9-7 0/30 ©iBHFWSf 
SL<, 5/9 5-6 0/4 O^ilW^^fil 

[0 02 5] *#6E«:*5W£RiMR©»S BWfcRffitS 
to&t^ 77 ^ ;bA©tgj^^6, 0. 1-5 

umW^K, 0. 2-3MmAU»)j!fSl^ 

[0 026] t^ftWWftWiRi^&^-a^zkjStt*^ 

20 OVKSttiS^T-* 5 7 o Sfi%Jil±r-& 6 C £ St^To ^ 
M. MS^»J. 3m«»JRSiJ, #feS>J^-C4)So 2fc. 

mzMzmwivm? an 2 0 mm%ar^t nx^-ch^ 

V^A V Sx;U=ir.T. y>K*;l/->^A > asis^y^^ 
30 U^SsKt^i'-CftS. 

[0 027] S 6(C. «afe«*»ISS3-l*S±-CSttl4 : ?- 

y via. 4< y ^iHifcBffitttt^-iffl^cofflSffffl* 

ITWU. *JU->^A. V^->^A, TJU5-^A 

B. ^Mic^ur 1 - 1 0 0 0 0 p p m«Sr-*-5. 
[0 02 8 ] #389J«:*JC>-C, e5ESBJIi±*C^HRCK/3£ 
fc«^«M{b«* 5 *RW r J: I*. 
40 [0029] ifc, iftStcftC-C. f»BJSStt»fliSttt 
MMi©Htc^©T -ffJK J: -5 T > * 

fc. 0 . 1-1 m m L-t». 
[0 0 3 0] >X0C, &2&9i<DtfX'i \) rv 4 )VA<DiX& 

ma b* 'j7'ofi/> ©»^b , mn m^mm 
Lmmm<D&mmmm t &im&mcm& u . 230- 

2 8 0 •c©as-t"®isufflj®7 ^ JU*-*g/£». 7> 



(5) 

7 

C <Dt§r&ft&m&f% K 5 ACDiS^tt 3 0-7 0"Cil7 
A£-$i&5I{*U ZLWElfiittUA*. Bfflrtr&tS. 

mmit i/Xitt, t-rmzto? •* ^a£ i 15-145 

f->*-Siif*«F«3K:** 14 0-165 'CCDfiJKCC/jn 
&L«g:£l6]K: 5-10 *&(ce#L//cSt, 1 5 5-1 7 0 10 

[0 03 H j»uffltt««iia«±ic«fe«i*Bi*r-5*s 

i56iWfi6r*4^ir. ^©1IJsSJi&5-£&«?g${C#fa 

+?*3-K 3>73-K 2/3- 

»&:m8<rK^©S»^«ai. ^mtf 20 

«*/&»#*©»£#*. *©ft©#H»T-c 

f >«mb. xjf?*i^»ji. ^yx^uws^ac £©& 
.to© t > * -«&»w £jbc » r r > # HBffl** u x a t » 

[0 03 2 ] Sfe«©ft**a»*1f (CRSStir. 

tfZ'K) Tfe<DWLfi,tii>hs 6 0 *C~ 1 6 0 0 C©*gHrtr 30 
frfchi C <b#»* U < . ?2*g©B#f!fl<fc 1TB 1-6 0 
#\ £t£L,<«3~3 0fTC*&. 
[0 03 3 ] S6J«©ai«(rS»*$^lKWW. ig^icSi 

jmk i - 3 ©£«(« tcuwmomtimmzmr st^ 

3-^H4fb^©c <fr*o. 0iJ^.«y x$ 40 
ri 00/0-2 o/8 oasjif a u<. 99/1-50 

/5 0*i$ 6«:S?$ lA^. jg-&tbS#2 0/8 0 
3 ^ i«fe«llteS»iS»©«ME*-C©»IS!tt3&»Hl<fc-r 
[0 03 4] Sfc. 7 ^-»UA^©StetF!t*#^r *?t» 
K, dlWS*©3cfi1436i*tJ«Sti*IBIffll*J-C*n«. a 
^.W^cm3 Lrfte©zK^ttWtS^b^*s#$ 

tf. ^^y-Jl^, x£y-;l\ n-J/cB^y-^o^ 50 



1$&fl 2001-48994 
8 

y->^(D7)i-=i-)\ym. x*u>yy3— ;k 7'Df 
w>^y 3-;H£<d^>; 3-n>ii, y fji/tcv;^, 
xf;Hjoy;K n -•H-h-bA/V >\s7%$<b#*) 3- 
i";-fe'J>. 1 7?*xffi$£©£ffiT;U3-n< 
ffl. i?:*-*tf>9s©x—f;US. ifi?Jlf©XXf 

>^;Ux*;i/>r h>2£©-Jr h>®*s^f6tiS. 
£ , #f&&?&© p H l*S«©3e5ett©ffi*> 2 - 1 1 

[0 03 5] RiteW©iBS^rS«iKF(clB3ESn*l»A*. 

*#tfctt* y v - <t ttttttt^ffifcr te)-(c 0 -c c» 
[0 03 6 ] ttfcMMRtttt?l*. »tStiR«* -czi*« 

jr i/ r i» * ^isBCfe** * 4 «>tc . swtt^- * mm ican 

3*D-;U^(D^?:ffl^rt^«W^?S*IJ^M 

4tfcBS%©?sa-c*«:^-(c^fJt3 #/c«{c^* 5 + 

HmZtf C > . ffii^T n - ;URCJ£*S:)!)Dil r : <§m.*kWm. 

[0 03 7 ] C«tt©»ffi*ffi] *^W(crfflt>fciRftt 
©i¥ffi*ffi«WT©di 0 r $) ^> . 
( 1 ) fififlETOtf^yrtt 

astm d- 39 8 sicmcxmummmmmms: 

(^^a^hp-^am, OX-TRAN2/20) 

"C. tB»iS*0%RH-C*S„ 
[0 03 8 ] (2) iSaaT©^X^*UTl4 

2 3U tB*t®ffi8 5%RH?*S, 
[0 03 9 ] ( 3 ) ^B^14 

J I S-K-6 7 1 4 -5 Sicm Dr. SEP-H-2 
l>/c. aWtt*8%JWT*®, 12%JWT*0. 2 0% 

[0040] (4) mmmz 
masmj-mskm (aasif^fttisi. h-6oos) 
ffit»-c, wia«Ki 0 0 kvt^ < )i>A.mm*mM®K 

[0041] ( 5 ) mmmmmm. 

'mW&Wr m 3 'X7cWMBm>)m$s (ET-30HK> 

zmi>xmmL. mmmz) -0. i«mJii±©^iB 



* .- 

(6) 

9 

miTfe<7)iI 2 0 ®<D$m(D¥-te)ffi% i> o r 

mt Ltc 

tttf 5feJS*a : 2 *z m 
Iti+Mfi :16m? 

: 0. 3 mm ! 

: 0. 2 5mm 
[0 04 2 ] (6) SffifSSRa. **ftSRt 

[0 04 3 ] 10 

mmm) mmmi 

*~£T-G) £3*St%tC&£J:97k/>f V7'P 
e*TA3-* (OTi PA) U-smm (MJt9 5/ 
5) te^f&Stfft: (Am . ★SttK^iL-rit^t 

(WTPVAiBS-f) *3SJtH«:&SJ:5*/I PA 

m-&im («atb9 5/5) «c#i*3-tffc (bso . a 

«4 B®£SfiJ±T- 5 0/5 0 tc»£ U S^ffiS 3 
Sfl%©Sfe8U*SWKLfc. i««Ittilt3 0 20 
^fltfWIMI <RM#*/SJR»£#* «*8!Jt8 3 : 1 
7) *, M33&K=6 OW-mi n/m') OfcJ*3 2 
0 u m© 2 ttJiffi* 'J7*DfU>7-/AA (*S^rt4« 

-3?- (tns2 0m/») tcrifeffia. ssunsessss 

f*MCi»*(g5R2>T-C 1 2 0 'C, 1 O^IBIfKM 

at, o . etimrftofc. ttpjat^jrastratw & tl 
fcv ■< )VKoy&\<£*m. i (ssarr, ss«t© 

[0044] H^2 

mmm-stix iwmtis 3 : i7)*, *mms.= 6 0 

W-min/tn 1 ) b/cf $ 2 0 (im©2«S#Jl<'J7' 
Pb'U>7 -< ;UA (^ti1t14»« 1 (Cth-T ) M 
§|J*££0. 5 urn tCL/feCiti^«H$fe0(l 1 1 muic 

?nT. flSaSTF. iSSKT©#X^''JTl4, aWteKft 

W7 ^ ^A*Sf#f>tlfc. 40 
[004 5] HJSF13 

jsnraatt«fli»**<to-r. ap^tfcs^s (*m*. « 

laS^eOW-min/m') LfcJlS 2 0 /ixm©2 
W£W# 'J y'nt:i<>y 4 )\>u l t^rjk 

r)*ffil->. »(W3«0. 5 MmicLfcCifeWra:^ 



!f$gfl 2001-48994 
10 

[0 046] £tt0l4 

^oJ^tt^lSWi It, 1 2 y m© 2 N@tt# 'J 

vry oi&zmtc. mhtitc? oi>&<Dft&*$kiic 

[0 0 47] HSSCT5 

#>) vu* >&r>*}-m mmm&i±m> **** 

[0 048] 

lM=60W'mi n/m') UfciJ20itni©2 
Wiiif** 'J y"vt f u > 7 a >v a (^ffl^ft4«^ l cc^ 
"T) 4fflt>, a£J£J?3%0. 5 vmULLtcCtVLllUzn 

mm i tmmcb-cy <A,j*wtc mzntcy ^a-a 

[0 04 9] MM l 

w*5atw i iin«tc L-cy ■< jij**wc. m 1 *>693 
[0050] tbism 

^prmtt^BiSWtL-C. aatiWWl (^*. A 
S3£K= 6 0W • m i n/m 1 ) UfcilS 1 7 /imCD2 
I4S#iJ< V 7'at^>7^ ;ua (^ffi^tttt* 1 tern 

•r) zm^tcc tmutmmm 1 <tra««: irtiifc 

[0 05 1] tfct8W3 

mmm^rt?. (f#«i[:8 3 : 17)*, ^s?sg= 6 0 

W- mi n/m 2 ) L/dl<* 2 0 /xm©2W5if*^ V y' 

mm 3*o. 5Mmicbfcci mi&ffl i±mmc 
^tifc. «iiipe.iswij:^(cfe,nfc7^i 

[0 05 2] 
[Si ] 



(7) TO2 0 0 1 -4 8 9 94 

11 1 12 





tkVMl 














0. 6 


0. 5 


0. 5 


0. 4 


0. 5 


0. 5 


He. f « 


0 5 


0 . 4 


0. 4 


0. 3 


0. 4 


0. 4 


^Sffltt Ce/mm 1 ) 


1 0 


2 0 0 


9 1 0 


1 


4 1 0 


16 0 0 


Ra (xim) 


0.0 3 


0. 0 3 


0. 04 


0. 0 1 


0. 0 4 


0.0 5 


Rt (#m> 


0. 3 


0. 9 


1. 5 


0. 1 5 


1. 5 


1. 8 


iJ7£ 
Cnl/D s -d-MPa) 


6 


8 


9 


1 2 


8 


1 9 


C*l/m*-d-MPa) 


9 6 


1 2 0 


1 3 5 


2 6 0 


j 1 1 0 


5 1 0 




@ 


@ 


O 


O 


© 





[0053] * * [*2] 





ifctfcflll 








0. 5 


0. 5 


0. 5 


He (pni) 


0. 4 


0. 4 


0. 4 


S&ta<I& m/mm s ) 


1 0 


4 0 0 0 


2 2 0 0 


Ra (xzm) 


0. 0 3 


0. 2 


0.0 5 


R t (^m) 


0. 3 


4 


1. 8 


(nl/m'*d*MPa) 


5 


2:5 0 0 0 


3 0 


Gnl/m'-d-MPa) 


1300 


£ 5 0 0 0 


115 0 




© 




A 



[0054] * *; rtt t mwmc & mn & c t 6 mi ttotti 



(72)^0J^ 7K# F £ — A(##) 4F006 AA12 AB20 AB76 BA05 DA04 

^smA^Tpffltij i ra i « i * eao3 eaos 

3C^tt?SfW*SI»l** 4F071 AA02 AA20 AA29 AB30 AF07 

AH04 BA06 BA07 BB02 BC01 
BC02 BC14 BC16 
4F100 AAOOB AC04B AK01A AK01B 
AK07A AK21B BA02 CCOOB 
DD01A DE02B EJ38A E355A 
GB15 GB23 JB09B 3B16A 
3D02 3D03 3N01 
43002 AB011 AB041 AB051 BE021 
BC071 B3001 CF141 CH021 
CK021 D3006 D3036 D3056 
FA016 FD206 GFOO GG02 
GH00 



